CASTER WHEEL ASSEMBLY WITH ANTI-FLUTTER CONTROL 



Inventor: Darryl R. Pauls 

TECHNICAL FIELD 
This invention relates in general to wheelchairs and, in particular, to wheelchair 
wheels. Most particularly, the invention relates to reducing the tendency of 
wheelchair wheels to flutter when in motion. 

BACKGROUND OF THE INVENTION 
Wheelchairs are well known forms of transportation for increasing the mobility 
of the physically impaired. Wheelchairs are typically relatively small, single-person 
conveyances that generally comprise a seat supported by a frame which, in turn, is 
supported by two opposed drive wheels and two front casters. Other arrangements of 
casters are found on wheelchairs, including rear caster wheels and front and rear anti- 
tip wheels. One of the problems of caster wheels is that they sometimes oscillate 
rapidly when the wheelchair is moving, thereby causing annoyance to the wheelchair 
user. It would be advantageous if there could be developed an improved caster that 
moderates the oscillating or fluttering phenomenon. 

SUMMARY OF THE INVENTION 
The above objects as well as other objects not specifically enumerated are 
achieved by a caster wheel assembly for a wheeled device, the caster wheel assembly 
including a housing suitable for connection to a wheeled device, a caster fork 
configured to mount a caster wheel for rotation, and a caster bolt connected to the 
caster fork and inserted into the housing for rotation within the housing. Also 
included is a damping insert applying a biasing force between the caster bolt and the 
housing to dampen the rotation of the caster bolt with respect to the housing. 
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According to this invention there is also provided a wheelchair including the 
caster wheel assembly. 

Various objects and advantages of this invention will become apparent to those 
skilled in the art from the following detailed description of the preferred 
5 embodiments, when read in light of the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is a schematic side view in elevation of a wheelchair that includes the 
wheel control mechanism of the invention. 

10 Fig. 2 is a schematic view in perspective of a caster assembly of the wheelchair 

of Fig. 1. 

Fig. 3 is an exploded view of the caster assembly of Fig. 2. 

Fig. 4 is a plan view, partially in cross-section, of a portion of the caster 
assembly of Fig. 2, taken along line 4-4 of Fig. 2. 
15 Fig. 5 is an elevational view of a damping disc of the invention. 

Fig. 6 is an elevational view of a different damping member according to the 
invention. 

Fig. 7 is a an elevational view of yet another damping insert, formed with a 
non-radially symmetrical stiffness structure. 
20 Fig- 8 is a view similar to that of Fig. 2, showing an alternative caster assembly 

without a fork. 

Fig. 9 is a view similar to that of Fig. 3, showing an alternative caster assembly 
without a fork. 
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DETAILED DESCRIPTION OF THE INVENTION 
As shown in Figure 1, a wheelchair indicated generally at 10 is comprised of a 
wheelchair base or side frame 12, which is supported and mounted for movement on 
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front caster wheels 14 and rear drive wheels 16. Front caster wheels 14 are mounted 
on the side frames 12 by means of a caster housings 18. The wheelchair is preferably 
provided with a drive motor, not shown, for each of the drive wheels, and a source of 
power for the drive motors, also not shown. Although a power wheelchair 10 is 
shown, it is to be understood that the invention can be used just as well with manual 
wheelchairs. A seat frame 20 supports a seat cushion 22 for the support of the user. A 
back frame 24 is provided to support the user's body. The user's arms can be 
supported by armrests 28. Leg rests 30 and footrests 32 are also provided. 

As shown in Figs. 2 and 3, the caster wheel 14 is supported by a caster 
assembly, generally indicated at 40. The caster assembly 40 includes a caster fork 42 
on which the wheel 14 is rotatably mounted. The caster fork can be any member for 
supporting the wheel. The caster fork 42 includes a pair of support legs 44 joined by a 
central web 46 in a generally horseshoe-shaped configuration. Extending through the 
central web 46 is the caster stem or bolt 48. The bolt is preferably provided with 
washers 50 and 54 as the bolt 48 passes through the orifice 52 in the central web 46. 
The bolt 48 can be a common threaded bolt, as shown, or can be any other elongated 
member suitable for use as a stem or other rotating member to allow the caster fork 42 
to rotate with respect to the housing 18. 

The bolt 48 is mounted for rotation about a substantially vertical axis 56 by 
means of upper bearing 58 and lower bearing 60. It is to be understood that the axis 
can be oriented at an angle to the vertical. The bearings 58 and 60 can be any type of 
bearings suitable for enabling the caster bolt 48 to freely rotate about the axis 56. The 
bearings 58, 60 are supported and contained in the substantially cylindrical caster 
housing 18. The caster housing 18 is mounted to the side frame 12 by means of a 
welded flange, not shown, that is bolted to the side frame. There are numerous other 
methods of attachment of the caster housing 18 to the side frame. Although a 
substantially cylindrical caster housing is shown, it is to be understood that other 
internal shapes could be used. Key features of the housing of the invention include 



the fact that it provides support for the bearings 58, 60, and also the fact that it 
provides biasing surfaces or a biasing surface enabling discs, as disclosed below, to 
apply pressure, directly or indirectly, to the bolt 48. 

A spacer 66 is positioned between the upper bearing 58 and the lower bearing 
5 60. The spacer 66 is preferably a hollow cylindrical member, although other 

configurations can be used. Within the housing 18, the distal end 68 of the bolt 48 is 
capped with a washer 70 and nut 72, which apply compression to the inner race of the 
bearings 58, 60, and to the spacer 66 along the axis 56. The compression of the nut 72 
on the bolt 48 locks or fixes the spacer 66 with respect to the bolt, so that the spacer 

10 66 rotates with the bolt within the housing 18. Optionally, a snap ring or circlip 74 
can be used to hold the bearings 58, 60 in place. For aesthetic reasons and to protect 
the bearings from damage from dirt and debris, the hollow caster housing 1 8 is 
covered with a cap 76. 

As shown in Fig. 4, there is a cylindrical, annular void or space 80 between the 

15 interior surface 82 of the caster housing 18 and the exterior surface 84 of the spacer 
66. The undesirable fluttering or oscillation of the caster wheel 14 involves a rapid 
oscillatory rotation of the caster stem or bolt 48 about the axis 56. In order to 
eliminate or reduce the fluttering or oscillation of the caster wheel 14 it is necessary to 
dampen or retard the rotation of the bolt 48 with respect to the housing 1 8. One 

20 method of accomplishing this is to position a damping insert within the annular space 
80, where the damping insert applies pressure or a biasing force between the spacer 66 
and the housing 18. In a preferred embodiment of the invention, the damping insert 
comprises a plurality of generally stiff but somewhat flexible discs 88. The discs 88 
are sufficiently stiff so that they resist bending. When the discs 88 are inserted into 

25 the annular space 80 their horizontal dimension exceeds the maximum chord length 
within the annular space, and the discs must be bent in order to fit into the space, as 
shown in Fig. 4. This bending creates a biasing force between the rotatable spacer 66 
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and the non rotating housing 18, and the biasing force dampens the rotation of the 
spacer 66 and the bolt 48 with respect to the housing. 

The discs 88, also shown in Fig. 5, are preferably made of a durable, low 
friction material, such as a nylon material, polyethylene material, or other polymeric 
5 material. Preferably, the discs 88 are of a material that needs little or no lubrication. 
The discs can also be made of steel or any other material that can act as a spring to 
apply a biasing force to dampen the rotation of the caster bolt 48. Preferably, the discs 
88 have a bending moment appropriate for use in the wheelchair or other wheeled 
device using the caster wheel. For example, in a heavy power wheelchair designed for 

10 adults a stiffer disc would be used than the discs used in a manual wheelchair 
designed for a child. Although three discs are shown in the drawings, it is to be 
understood that any number of discs can be used, including just one disc. 

The shape of the damping insert need not be circular like the discs 88 shown in 
Fig. 5, but may have other shapes such as the rectangular damping insert 90 shown in 

15 Fig. 6. The stiffness of the discs can be tailored to meet the needs of the wheelchair 
user. In a preferred embodiment of the invention, a nylon disc having a diameter of 
approximately 1.0 inches, and a thickness of about 1.0 mm. Preferably, the disc is flat 
until it is deformed. Also, preferably, the deformation is an elastic deformation. It 
has been observed that the problem of caster wheel fluttering is more likely to occur in 

20 situations where the wheelchair user is relatively light weight. Therefore, the damping 
inserts, such as the discs 88, can be replaced with damping inserts of greater or lesser 
stiffness to accommodate the needs of the wheelchair user. It can be seen that by 
removing the cap 76 from the housing 18, the damping inserts are readily removable 
and replaceable. 

25 In another embodiment of the invention, as shown in Fig. 7, the damping 

inserts are be formed with a non-radially symmetrical stiffness structure. The 
damping insert 94 is provided with a stiffness enhancing reinforcement 96 along one 
axis 98 but not the other, perpendicular axis 100, so that the stiffness along axis 98 is 
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greater than the stiffness along axis 100. In using the damping insert 94 for the 
greatest stiffness, the damping insert 94 will be inserted between the spacer 66 and the 
housing 18 with the stiffness enhancing reinforcement 96 oriented horizontally. In 
order to change the stiffness to a lower value, the damping insert can be rotated 90 
5 degrees so that the stiffness enhancing reinforcement is oriented vertically. 

In a different embodiment of the invention, not shown, the damping insert is a 
wave spring which is positioned around the bolt 48 to provide resistance to the relative 
rotation of the bolt within the housing 18. Other types of springs, such as coil springs 
and torsion springs, can also be used. A magnet or plurality of magnets, also not 
10 shown, can be used to provide resistance to the relative rotation of the bolt within the 
housing 18. 

Although a caster fork 144 is shown in the embodiments of the invention 
disclosed so far, it is to be understood that the any suitable type of caster mounting 
assembly can be used. For example, as shown in Figs. 8 and 9, a caster assembly 140 

15 can be made using a caster mounting assembly 142 that merely includes a single- 
pronged leg 144. All the other elements of the caster wheel assembly 140 are 
substantially similar to those elements described thus far. 

Although the caster wheel assembly of the invention has been described in 
connection with wheelchairs, the innovative caster wheel assembly of the invention 

20 can be used in other wheeled devices such as grocery carts, office carts, delivery carts 
and dollies. 

The principle and mode of operation of this invention have been described in 
its preferred embodiments. However, it should be noted that this invention can be 
practiced otherwise than as specifically illustrated and described without departing 
25 from its scope. 
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